Lysosomal thiol reductase negatively regulates autophagy by altering glutathione synthesis and oxidation.
Redox regulation is critical for a number of cellular functions and has been implicated in the etiology and progression of several diseases, such as cardiovascular diseases, neurodegenerative diseases, and cancer. It has been shown that, in the absence of gamma-interferon inducible lysosomal thiol reductase (GILT), cells are under increased oxidative stress with higher superoxide levels and decreased stability, expression, and function of mitochondrial manganese superoxide dismutase (SOD2). Here, we further elucidate the role of GILT in the homeostatic regulation of oxidative stress. We show that GILT-deficient fibroblasts exhibit reduced glutathione levels, shift in GSSG/GSH ratio toward the oxidized form, and accumulate dysfunctional mitochondria. Redox-sensitive pathways involving Erk1/2 activation and nuclear high mobility group box 1 (HMGB1) protein cytosolic translocation are both activated and associated with increased autophagy in GILT-/- fibroblasts. We hypothesize that these events are responsible for degrading the damaged mitochondria and mitochondrial SOD2 in the absence of GILT. This is the first time to our knowledge that a lysosomal enzyme has been implicated in global effects within the cell.